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)RUWKHFUHDWLRQRIQRYHOFRKHUHQWVXE7+]VRXUFHVH[FLWHGE\HOHFWURQEHDPVWKHUHLVDUHTXLUHPHQWWRPDQXIDFWXUHLQWULFDWHSHULRGLF
VWUXFWXUHVWRSURGXFHDQGUDGLDWHHOHFWURPDJQHWLF ILHOGV7KHVSHFLILFDWLRQDQGWKHPHDVXUHGSHUIRUPDQFH LVUHSRUWHGRIDSHULRGLF
VWUXFWXUHFRQVWUXFWHGE\DGGLWLYHPDQXIDFWXULQJDQGXVHGVXFFHVVIXOO\LQDQHOHFWURQEHDPGULYHQVXE7+]UDGLDWLRQVRXUFH$GGLWLYH
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PHWKRGIRUSURWRW\SLQJSHULRGLFVWUXFWXUHV ,QWKHSUHVHQWZRUNWKHWHFKQLFDO
SHUIRUPDQFHRIDSHULRGLFVWUXFWXUHPDQXIDFWXUHGE\'SULQWLQJLVUHSRUWHG
7KHVWUXFWXUHUHSRUWHGKHUHKDVEHHQXVHGLQDQHOHFWURQEHDPGULYHQUDGLDWLRQ
VRXUFHWKDWKDVSURGXFHGPPZDYHRXWSXWLQWKH*+]UHJLRQ)UHQFK
DQG 6KLIIOHU >@ KDYH UHSRUWHG VXFFHVVIXOO\ FUHDWLQJ D SRZHUIXO PLFURZDYH
VRXUFHLQWKH*+]UDQJHXVLQJ'SULQWLQJ6XFKVWUXFWXUHVDUHRIJUHDW
LQWHUHVWEHFDXVHWKHDSSOLFDWLRQRIVPDUWHOHFWURPDJQHWLFGHVLJQVLVKDYLQJD
SRVLWLYH LPSDFW RQ UHVHDUFK OHDGLQJ WR LPSURYHG KLJKSRZHU FRKHUHQW
PLFURZDYH PPZDYH DQG VXE7+] HOHFWURQEHDPGULYHQ VRXUFHV LQFOXGLQJ
ERWK IDVW ZDYH DQG VORZ ZDYH LQWHUDFWLRQV >@ 0DFRU HW DO >@ KDYH
GHPRQVWUDWHGWKHFDSDELOLW\RIFRQVWUXFWLQJDYDULHW\RISDVVLYHFRPSRQHQWVIRU
PLOOLPHWUH WR WHUDKHUW] HOHFWURPDJQHWLF ZDYHV XVLQJ PHWDOFRDWHG SRO\PHUV
VKDSHGE\'VWHUHROLWKRJUDSK\ZKLFKXVHVHVVHQWLDOO\WKHVDPHPHWKRGRORJ\
DVDGGLWLYHPDQXIDFWXULQJRU'SULQWLQJ
2QHRIWKHPRWLYDWLRQVIRURXUSUHVHQWUHVHDUFKLVWRH[SORUHWKHUDQJHRI
VRXUFH IUHTXHQFLHV IRU ZKLFK' SULQWLQJ PDQXIDFWXULQJ PHWKRGV IRU DFWLYH
FRPSRQHQWV FDQ EH XVHIXOO\ DSSOLHG  7KH GLPHQVLRQDO SUHFLVLRQ WKDW '
SULQWLQJFDQDFKLHYHLVWHQGLQJWRLPSURYHZKLFKVKRXOGOHDGWRWKHZLGHQLQJ
RI WKH IUHTXHQF\ UDQJH IRU ZKLFK WKLV FRQVWUXFWLRQDO PHWKRG RI SURGXFLQJ
FRPSOH[PLFURZDYHPPZDYHVRXUFHVWUXFWXUHVFDQEHDSSOLHG

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
7KH ' 36/V >@ FDQ EH FUHDWHG E\ PDQXIDFWXULQJ VKDOORZ SHULRGLF
SHUWXUEDWLRQVRQWKHLQQHUVXUIDFHRIDKROORZHOHFWULFDOO\FRQGXFWLQJF\OLQGHU
7KHF\OLQGULFDO36/VWUXFWXUHVQHHGWREHFRPSDWLEOHZLWKYDFXXPFRQGLWLRQV
DQG WKH XVH RI HQHUJHWLF HOHFWURQ EHDPV ZKLOH DOVR SURYLGLQJ WKH UHTXLUHG
ERXQGDU\ FRQGLWLRQV IRU WKH HOHFWURPDJQHWLF ILHOGV  0DQXIDFWXULQJ WKH
F\OLQGULFDO 36/V RXW RI D VXLWDEOH PHWDO XVXDOO\ SURYLGHV D JRRG YDFXXP
HQYHORSHDQGWKHJRRGHOHFWULFDOFRQGXFWLYLW\DOORZVFRQGXFWLRQDZD\RIDQ\
HOHFWULFDO FKDUJHV LPSDFWLQJ RQ WKH VXUIDFHV  $ JRRG WKHUPDO FRQGXFWLYLW\
FRHIILFLHQW LVDQRWKHUSURSHUW\ WKDWPHWDOV WHQG WRSRVVHVVDQG LVKHOSIXO IRU
36/VLQWHQGHGIRUXVHLQKLJKSRZHUVRXUFHV
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7KHLQWHUDFWLRQVEHWZHHQFKDUJHGSDUWLFOHEHDPVDQGSHULRGLFVWUXFWXUHV
WKDWFDQEHRQHWZRRUWKUHHGLPHQVLRQDOSURYLGHDYHU\IUXLWIXOUHVHDUFKDUHD
>@6WUXFWXUHVXVHGWRH[FLWH6PLWK3XUFHOOUDGLDWLRQVKDUHPDQ\RIWKH
VDPHPRGHOLQJ>@FRQVWUXFWLRQDODQGPHDVXUHPHQWFKDOOHQJHVDVWKHSUHVHQW
ZRUN3HULRGLFVWUXFWXUHVWKDWSURGXFHHOHFWURPDJQHWLF UDGLDWLRQFDQEHXVHG
IRUVHYHUDODSSOLFDWLRQVWKDWH[SORLWDYDULHW\RISK\VLFDOSKHQRPHQD>@$
GLVSHUVLRQ UHODWLRQ GHVFULELQJ WKH FRXSOLQJRI WKHYROXPH DQGVXUIDFH ILHOGV
LQVLGHD'36/RIF\OLQGULFDOWRSRORJ\ZDVGHULYHGE\.RQRSOHYHWDO>@
8QGHUFHUWDLQFRQGLWLRQVZKHQGULYHQE\DVXLWDEOHHOHFWURQEHDPWKLVVWUXFWXUH
FDQ VXSSRUW D &KHUHQNRY LQVWDELOLW\ WKDW SURYLGHV D FRKHUHQW VRXUFH RI
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)LJ&RQILJXUDWLRQRIWKHF\OLQGULFDOSHULRGLFVXUIDFHODWWLFHDQGDQQXODU
HOHFWURQEHDPJXLGHGE\WKHVROHQRLGDOPDJQHWLFILHOG
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
3HULRGLF VWUXFWXUHV LQ F\OLQGULFDO JHRPHWU\ KDYH EHHQ VXFFHVVIXOO\
SURWRW\SHGXVLQJ'SULQWLQJWRFUHDWHDSULPDU\PRXOGZKLFKKDVWKHQEHHQ
XVHG WR FDVW VXFFHVVIXOO\ D PHWDOOLF F\OLQGULFDO 36/ WR IRUP WKH LQWHUDFWLRQ
FDYLW\IRUDQRYHOVXE7+]VRXUFH
7KH ' SULQWLQJ SURFHVV LV D WZR VWDJH SURFHVV 7KH ILUVW VWDJH
LQYROYHVFUHDWLQJDZD[IRUPHUWRWKH¶VRIPLFURQVVFDOHDQGWKHQXVLQJWKLV
IRUPHU WR FUHDWH D PRXOG IRU WKH FRPSRQHQW ZKHUH WKH VLOYHU ± FKURPLXP
PROWHQDOOR\LVGHSRVLWHGZLWKWKHUHVXOWLQJSDUWKDYLQJDUHVROXWLRQRI
PLFURQV7KH36/WREHXVHGLQWKHµKRW¶H[SHULPHQWZDVFRQVWUXFWHGXVLQJD
KLJKUHVROXWLRQ'SULQWLQJSURFHVVWKDWLQFOXGHGWKHLQMHFWLRQPRXOGLQJRID
VLOYHUFKURPLXPDOOR\'SULQWLQJRULJLQDOO\GHYHORSHGLQWKHPLG¶V
RIIHUVWKHSRVVLELOLW\RISURGXFLQJREMHFWVWKDWKDYHUHVROXWLRQVRQWKH¶VRI
PLFURQVVFDOH'SULQWLQJLVDQDGGLWLYHSURFHVVE\ZKLFKFRQVHFXWLYHOD\HUV
LQWKH[]SODQHDUHGHSRVLWHGVHTXHQWLDOO\LQWKHSRVLWLYH\GLUHFWLRQXSZDUGV
UHVXOWLQJLQDKLJKUHVROXWLRQDSSUR[LPDWHO\PLFURQVZD[PRGHOWKDWLV
WKHQXVHGLQDFDVWLQJSURFHVVWKDWXOWLPDWHO\UHVXOWVLQWKHVLOYHUDOOR\WR
*+]'36/VHHQLQWKHLPDJHEHORZ7KHSULQWLQJSURFHVVIROORZVWKH
SDWWHUQLQDJLYHQ&$'LQSXWILOHXVXDOO\LQ WKH67/6WHUHROLWKRJUDSKILOH
IRUPDW ZKHUH HYHU\ IDFH LV EXLOW IURP D VHULHV RI LQWHUFRQQHFWHG WULDQJOHV
UHSUHVHQWHG E\  VHSDUDWH ELW IORDWLQJSRLQW &DUWHVLDQ FRRUGLQDWHV 0RUH
RIWHQ QRZ WKH QHZ ;' ILOH IRUPDW LV LPSOHPHQWHG ZKLFK LQFRUSRUDWHV WKH
;0/SURJUDPPLQJLQWHUIDFHDQGIXUWKHUHQKDQFHPHQWVRYHULWVSUHGHFHVVRUV
7KHGHVLJQ LV VOLFHG LQWR GLJLWDO OD\HUV VR WKDWD FXUYH LV µDSSUR[LPDWHG¶E\
PDQ\ VTXDUH VLGHG VOLFHV ZLWK WKH WKLFNQHVV RI HDFK OD\HU UHSUHVHQWLQJ WKH
UHVROXWLRQRIWKDWSDUWLFXODU'SULQWLQJSURFHVV
$OWKRXJKWKLVUHVROXWLRQLVQRWDWSUHVHQWDVKLJKDVFDQEHDFKLHYHGZLWK
DSUHFLVLRQPLOOLQJSURFHVVLWGRHVKDYHWKHDGYDQWDJHRIWDNLQJDORWOHVVWLPH
WRDFKLHYHWKHILQLVKHGVWUXFWXUHDQGLQFRQMXQFWLRQZLWKWKHORZHUFRVWWKH'
SULQWLQJSURFHVVLVPRUHHIILFLHQWRYHUDOO
$ ' 36/ VWUXFWXUH ZLWK SDUDPHWHUV DV VKRZQ LQ 7DEOH  ZDV
PDQXIDFWXUHG IRU HOHFWURPDJQHWLF PHDVXUHPHQWV XVLQJ D 91$ DQG IRU
VXEVHTXHQWXVHLQHOHFWURQEHDPH[SHULPHQWV,PDJHVRIWKHF\OLQGULFDO'36/
PDGHXVLQJ'SULQWLQJDUHVKRZQLQ)LJ
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,QQHU5DGLXVRILQSXWDQG
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0LQLPXPUDGLXVRI
SHUWXUEDWLRQ,' UPLQ PP
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SHUWXUEDWLRQ2' UPD[ PP

7DEOH7KHSK\VLFDOSDUDPHWHUVRIWKH'36/VWUXFWXUH

7KH'F\OLQGULFDO36/VKRZQLQ)LJLVPDGHIURPDVLOYHUDOOR\RI
VLOYHUDQGFKURPLXP

(OHFWURPDJQHWLFPHDVXUHPHQWRIWKHF\OLQGULFDO'36/

0HDVXUHPHQWVPDGHXVLQJDYHFWRUQHWZRUNDQDO\VHURIWKHHOHFWURPDJQHWLF
SURSHUWLHVRIWKHF\OLQGULFDO36/PDQXIDFWXUHGE\WKHVHPHWKRGVDUHFRPSDUHG
ZLWKVLPXODWLRQVPDGHXVLQJWKHVRIWZDUH&670LFURZDYH6WXGLR
8VLQJDVHUSHQWLQHFRD[LDOPRGHFRQYHUWHURSHUDWLQJLQ*EDQG*+]
WR*+]D70QZDYHZDVODXQFKHGLQWRWKHKLJKFRQWUDVWPPGHHSFRUUXJDWLRQ ' 36/ ZLWK WKH WUDQVPLVVLRQ PHDVXUHG RYHU WKH *+] WR
*+]IUHTXHQF\UDQJHXVLQJDQ$QULWVX0(%%URDGEDQG/LJKWHQLQJ
9HFWRU1HWZRUN$QDO\]HU91$ZLWKWZRWUDQVPLWDQGUHFHLYH60
*+]20/H[WHQGHUKHDGV7KH70PRGHIURPWKHFLUFXODUVHUSHQWLQHPRGHFRQYHUWHUEHFRPHVD7(0PRGHLQWKHFRD[LDOFRQLFDOKRUQZKLFKWKHQ
ODXQFKHVD70QPRGHLQWKHF\OLQGULFDO'SULQWHG'36/:KHQ WHVWLQJ WKH VWUXFWXUH XVLQJ WKH 91$ WKH LQWHUDFWLRQ SURGXFHV DQ
HOHFWURPDJQHWLFZDYHWKDWLQWHUDFWVZLWKWKHPPORQJLWXGLQDOSHULRGJLYLQJ
DUHVSRQVHLQ*EDQGUHVXOWLQJLQDUHVRQDQFHDW*+]DVVKRZQLQILJXUH
VKRZLQJWKHPLOOLPHWUHZDYHWUDQVPLVVLRQDVDIXQFWLRQRI IUHTXHQF\7KH
HOHFWURPDJQHWLFZDYHZKHQLQWHUDFWLQJZLWKWKHPPD]LPXWKDOSHULRGZLOO
JLYHDIXQGDPHQWDOUHVRQDQFHDWa*+]DQGDUHVRQDQFHDWWKHVWKDUPRQLF
LQ*EDQG7KHODWWHULVFRQVLGHUHGWRJLYHULVHWRWKH*+]UHVRQDQFHLQ
*EDQGVKRZQLQWKH91$PHDVXUHPHQW
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
)RUDQHOHFWURQEHDPZLWKWKHSDUDPHWHUVDVVKRZQLQ7DEOHKDYLQJDQ
DFFHOHUDWLQJSRWHQWLDORIN9DQGY] FLQWHUDFWLQJZLWKWKHF\OLQGULFDO'36/VWUXFWXUHIRUZKLFKG] PPHTXDWLRQLQGLFDWHVWKHHOHFWURQV
ZLOOLQWHUDFWZLWKDORFDOL]HGVXUIDFHILHOGDWDIUHTXHQF\RIa*+]
 ɘ ൌ  H?ɋH?േ  ?ɎH?ɋH? ? ? ?
 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D]LPXWKDOGLUHFWLRQRIa*+]

(OHFWURQEHDPH[SHULPHQWVDQGPPZDYHRXWSXWPHDVXUHPHQWV

7KHF\OLQGULFDO'36/ZDVDVVHPEOHGZLWKWKHHOHFWURQJXQDQGRXWSXW
ZDYHJXLGHDQGZLQGRZ7KHF\OLQGULFDO'36/ZDVORFDWHGLQVLGHDZDWHU
FRROHGVROHQRLGDOHOHFWURPDJQHWWKDWZDVFDSDEOHRISURYLGLQJDXQLIRUPD[LDO
PDJQHWLFILHOGRIXSWR7RYHUWKHD[LDOH[WHQWRIWKH'36/DVVKRZQLQ)LJ
$QD[LDOPDJQHWLFILHOGRI7ZDVXVHGLQWKHH[SHULPHQWVUHSRUWHGKHUH
$ WZR VWDJH YDFXXP SXPSLQJ V\VWHP ZDV XVHG WR HYDFXDWH WKH LQWHJUDWHG
V\VWHPWRDSUHVVXUHRIa[PEDUZKLFKZDVVXIILFLHQWIRUVKRUWSXOVH
aQVFROGFDWKRGHHOHFWURQEHDPSURGXFWLRQ7KHFRPSOHWHH[SHULPHQWDO
DVVHPEO\LVVKRZQLQ)LJ
0HDVXUHPHQWV RI WKH PDJQHWLF ILHOGSURILOH HOHFWURQ EHDP DFFHOHUDWLQJ

SRWHQWLDO EHDP FXUUHQW HOHFWURQ EHDP SURILOH DQG RXWSXW PLOOLPHWUH ZDYH
UDGLDWLRQKDYHEHHQFDUULHGRXW$SXOVHGSRZHUVXSSO\FDSDEOHRISURYLGLQJ
XSWRN9SHDNYROWDJHSXOVHVZDVDSSOLHGWRDYDFXXPGLRGHDQGDQHOHFWURQ
EHDPZDVH[WUDFWHGIURPDFROGFDWKRGH$PHDVXUHPHQWRIWKHDFFHOHUDWLQJ
SRWHQWLDO DQG WKH HOHFWURQ EHDP FXUUHQW LV VKRZQ LQ )LJ  $ ZLWQHVVSODWH
GLDJQRVWLFZDVXVHGWRUHFRUGWKHFURVVVHFWLRQDOSURILOHRIWKHHOHFWURQEHDP
7KHPHDVXUHGFURVVVHFWLRQDOEHDPSURILOHDSSHDUVWREHDQQXODU>@ZKLFKLV
LGHDODOWKRXJKWKHRSWLPXPFRQILJXUDWLRQZRXOGEHIRUWKHEHDPWRSDVVHYHQ
FORVHU WR WKH VXUIDFH RI WKH ' 36/ 7KH  N9  $ HOHFWURQ EHDP ZDV
PHDVXUHGWRKDYHDEHDPUDGLXVRIPPZKLFKZDVDSSUR[LPDWHO\PP
DZD\IURPWKHLQQHUVXUIDFHRIWKH'36/FRUUXJDWLRQ7KHSXOVHUHSHWLWLRQ
IUHTXHQF\ LV YHU\ ORZ DQG WKH H[SHULPHQW LV HIIHFWLYHO\ µVLQJOH VKRW¶  1R
FKDQJHVLQWKHUDGLDWHGVXE7+]UDGLDWLRQDQGQRFKDQJHVLQWKHSURSHUWLHVRI
WKH 36/ ZHUH REVHUYHG GXULQJ WKHVH H[SHULPHQWV LQGLFDWLQJ QR VLJQLILFDQW
GDPDJHRIWKH36/,WLVSODQQHGWRUHGXFHWKHGLVWDQFHEHWZHHQWKHHOHFWURQ
EHDPDQGWKHLQQHUVXUIDFHRIWKH'36/LQDIXWXUHVHULHVRIH[SHULPHQWVWR
IXUWKHUVWUHQJWKHQWKHHOHFWURQEHDP'36/LQWHUDFWLRQ
$W WKHUHODWLYHO\ ORZ HOHFWURQEHDPHQHUJLHV NH9XVHGLQ WKHVH
H[SHULPHQWVWKHDSSOLHGD[LDOPDJQHWLFILHOGRIXSWR7LVDEOHWRJXLGHWKH
HOHFWURQWUDMHFWRULHV7KHDOLJQPHQWRIWKHHOHFWURQEHDPZLWKWKHD[LVRIWKH
36/GHSHQGVERWKRQJRRGPHFKDQLFDODOLJQPHQWDQGRQDOLJQPHQWRIWKHD[LV
RIWKHPDJQHWLFILHOG7KHUDGLDWLRQSURGXFHGE\WKHLQWHUDFWLRQRIWKHHOHFWURQ
EHDP ZLWK WKH 36/ SURSDJDWHV ZLWKLQ D FRQGXFWLQJ ZDYHJXLGH WRZDUGV WKH
RXWSXWZLQGRZ5DGLDWLRQGLUHFWLYLW\HIIHFWVSURGXFHGE\DQ\PLVDOLJQPHQWRI
WKHHOHFWURQEHDPDQGWKH36/ WHQGWREHPDVNHGE\ WKHVXE7+] UDGLDWLRQ
SURSDJDWLRQWKURXJKWKHFRQGXFWLQJZDYHJXLGH
7KHPLOOLPHWUHZDYHUDGLDWLRQZDVPHDVXUHGXVLQJDUHFWLI\LQJFU\VWDOGHWHFWRU
ZLWKWKHRXWSXWPRGHSDWWHUQUHFRUGHGE\VFDQQLQJWKHFU\VWDOGHWHFWRUDFURVV
WKHRXWSXWZLQGRZDQGSORWWLQJWKHPDJQLWXGHRIWKHPLOOLPHWUHZDYHSXOVHDV
D IXQFWLRQ RI DQJOH ,QLWLDO PHDVXUHPHQWV RI WKH UDGLDWLRQSDWWHUQKDYHEHHQ
PDGH,WLVH[SHFWHGWKDWWKH36/VKRXOGSURGXFHDFRXSOLQJRID70ILHOGDQGD7(ILHOG7KHUDGLDWLRQSDWWHUQPHDVXUHPHQWVDUHQRWLQFRQVLVWHQWZLWKWKLV H[SHFWDWLRQ EXW IXUWKHU PHDVXUHPHQWV DUH QHHGHG EHIRUH D ILUP
LGHQWLILFDWLRQLVHVWDEOLVKHG´
7KH IUHTXHQF\ RI WKH PLOOLPHWUH ZDYH UDGLDWLRQ ZDV PHDVXUHG XVLQJ D
VHULHV RI KLJK SDVV FXWRII ILOWHUV LQ FRPELQDWLRQ ZLWK WKH PLOOLPHWUH ZDYH
FU\VWDOGHWHFWRUZLWKWKHPRGHSDWWHUQPHDVXUHGLQWKHIDUILHOG7KHXVHRIWKH
VHULHVRIFXWRIIILOWHUVVKRZVWKDWPLOOLPHWUHZDYHRXWSXWLVEHLQJVXFFHVVIXOO\
JHQHUDWHGDVVKRZLQ)LJDQGWKDWWKLVPLOOLPHWUHZDYHRXWSXWOLHVEHWZHHQ
*+]DQG*+]$PRUHDFFXUDWHIUHTXHQF\PHDVXUHPHQWLQWKHIRUPRI
DKHWHURG\QHIUHTXHQF\GLDJQRVWLFZLOOEHXVHGDVSDUWRIRXUIXWXUHZRUN
7KHPHDVXUHGSHDNSRZHUZDVHVWLPDWHGWREHDSSUR[LPDWHO\N:7KH
UHODWLYHO\ ORZHIILFLHQF\RIOHVVWKDQLVFRQVLGHUHGWREHDUHVXOWRIWKH
HOHFWURQEHDPQRWSDVVLQJFORVHHQRXJKWRWKH36/VWUXFWXUH

)LJ&RPSOHWHH[SHULPHQWDODVVHPEO\VKRZLQJWKHYDFXXPGLRGHVRXUFH
RI WKH HOHFWURQ EHDP WKH PDJQHWLF ILHOG VROHQRLG VXUURXQGLQJ WKH
F\OLQGULFDO'36/DQGWKHRXWSXWZLQGRZ
)LJ7KHEHDPFXUUHQWDQGDFFHOHUDWLQJYROWDJHVHHQDWWKHFDWKRGH
$YDOXHRIN9SURGXFHGDFXUUHQWRIDSSUR[LPDWHO\$



)LJ0LOOLPHWUHZDYHRXWSXWDQGIUHTXHQF\GLDJQRVWLF

&RQFOXVLRQV

7KH PDJQHWLF ILHOG VROHQRLG FUHDWHV DQ DSSOLHG JXLGLQJ D[LDO
PDJQHWLF ILHOG LQ WKHVH H[SHULPHQWV LQ WKH UHJLRQ ZKHUH WKH HOHFWURQ
EHDP LV LQWHUDFWLQJ ZLWK WKH HOHFWURPDJQHWLF ILHOGV RI WKH 36/ 7KLV
DSSOLHGPDJQHWLFILHOGWKHQGHFUHDVHVE\VHYHUDORUGHUVRIPDJQLWXGHLQ
WKH UHJLRQ MXVW GRZQVWUHDP RI WKH 36/ 7KH UHVXOW RI WKLV LV WKDW WKH
HOHFWURQVIROORZWKHPDJQHWLFILHOGOLQHVDQGPRYHRXWUDGLDOO\DQGDUH
FROOHFWHGRQWKHFRQGXFWLQJZDOORI WKHYDFXXPYHVVHOGRZQVWUHDPRI
WKH36/7KHHOHFWURQWUDMHFWRULHVKDYHDOVREHHQQXPHULFDOO\PRGHOOHG
DQG D QHJOLJLEOH QXPEHU RI HOHFWURQV DUH SUHGLFWHG WR LPSDFW RQ WKH
RXWSXWZLQGRZ7KHH[SHULPHQWDOREVHUYDWLRQVDUHFRQVLVWHQWZLWKWKLV
,Q SUDFWLFDO DSSOLFDWLRQV WR SURGXFH UDGLDWLRQ XVLQJ 36/V
EUHPVVWUDKOXQJ SURGXFWLRQ LQ WKH RXWSXW ZLQGRZ VKRXOG QRW SRVH D
VLJQLILFDQWULVN
7KH FRQVWUXFWLRQ DQG RSHUDWLRQ RI DQ HOHFWURQ EHDP GULYHQ
PLOOLPHWUHZDYHVRXUFHEDVHGRQDF\OLQGULFDO'36/KDVEHHQDFKLHYHG
DQGWKHPLOOLPHWUHZDYHRXWSXWKDVEHHQPHDVXUHG$QRYHOIHDWXUHRI
WKLV UHVXOW LVWKDWWKH'36/KDVEHHQFRQVWUXFWHGXVLQJ'SULQWLQJ
6RXUFHV LQ WKHPLFURZDYH IUHTXHQF\ UDQJHKDYHRQO\UHODWLYHO\UDUHO\
EHHQ FRQVWUXFWHG SUHYLRXVO\ XVLQJ ' SULQWLQJ  $V WKH ZDYHOHQJWK
GHFUHDVHVWKHQHHGIRUKLJKHUSUHFLVLRQLQFUHDVHVDQGWKHUHVXOWVUHSRUWHG
KHUH KDYH H[WHQGHG WKH DSSOLFDELOLW\ RI ' SULQWLQJ DV D FRQVWUXFWLRQ
PHWKRGLQWRWKHPLOOLPHWUHZDYHUDQJH

$FNQRZOHGJHPHQWV

7KLVSURMHFWKDVUHFHLYHGIXQGLQJIURPWKH/HYHUKXOPH7UXVWWKURXJKDQ
,QWHUQDWLRQDO 1HWZRUN *UDQW ,1 7KH UHVHDUFK HIIRUW KDV EHHQ
VXSSRUWHGE\$)265WKURXJKDZDUGQXPEHU)$$ODQ3KLSSV
DQG $P\ 0DF/DFKODQ WKDQN WKH (365& 8. IRU IXQGLQJ WKHLU 3K'
VWXGHQWVKLSV

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